the hypothesis that poorer prognosis in schizophrenia is associated with an abnormal EEG (3) . However, contrasting results have been reported with the finding that, in general, patients with normal EEG recordings had a more severe and prolonged course of illness, and those with distinct focal or paroxysmal EEG abnormalities had a better prognosis (4) . All the studies were carried out in patients with a history of prolonged exposure to neuroleptics. The only EEG study of first-episode, drug-naive psychosis patients used quantitative EEG in relatively small numbers and had a short follow-up (5) .
Interest in the early identification and treatment of patients with psychotic disorders has recently increased, many of these patients have not had prolonged exposure to antipsychotic drug treatment. This report is based on the incidental observation that, in a group of first-episode psychosis patients, a normal, routine EEG was related to symptomatic improvement at the end of 1 year following neuroleptic treatment.
Method
The Prevention and Early Intervention Program for Psychoses (PEPP) at London Health Sciences Centre (LHSC), London, Ontario, was established to serve a predominantly urban population of approximately 390 000 in southwestern Ontario. The program provides comprehensive assessment and treatment for individuals aged 16 to 50 years who have experienced for more than 1 week the first onset of symptoms of a nonaffective psychosis and who have not previously received more than 1 month of antipsychotic treatment for their first episode of psychosis . As part of a comprehensive assessment protocol for the study of early identification and intervention for psychosis, all patients undergo several rating scale assessments and laboratory investigations, including standard surface EEG in an awake state (for which written informed consent is obtained). All procedures for assessment and investigations, including EEG, are explained to the patients. (For details, please see our Web site at: www.pepp.ca). Twentyone electrodes are placed in accordance with the International 10-20 Electrode Placement System. EEGs are classified as follows, according to a modified version of the Mayo Clinic classification of EEG abnormalities (6): normal = normal limits for age and state of alertness; essentially normal = probably normal but contains one or more elements of questionable normality; and dysrhythmia Grade I to V = 5 categories of varying intensity and frequency of theta-delta or rhythmic activity, including spikes or recorded seizures. Only the highest dysrhythmia grade is given; if significant abnormalities in lower grades exist, they are included within the higher grade. When EEG abnormalities are not epileptiform, they are termed "nonspecific" and localized in the usual manner (that is, localized to a lobe or lobes, hemispheric, or generalized). A neurologist specializing in EEG and epilepsy, who had no knowledge of the patients' psychiatric conditions, interpreted all EEGs. The patients had EEGs at baseline only.
For diagnostic assessment at baseline, all patients admitted to the PEPP undergo the Structured Clinical Interview for DSM-IV (SCID-IV) (7) . For this study, we assessed positive symptoms of psychosis using the Scale for Assessment of Positive Symptoms (SAPS) (8); we assessed negative symptoms using the Scale for Assessment of Negative Symptoms (SANS) (9) . We assessed symptoms both at baseline and after 1 year of participation in the PEPP. All clinical ratings were completed by experienced clinicians who had achieved acceptable levels of interrater reliability (at least 80% agreement to within 1 point for all SAPS and SANS items). On entry into the PEPP, symptom ratings were conducted with reference to the 1-month period prior to the assessment date. For negative symptom ratings, we also incorporated information available from the patients' families and case managers. We arrived at total positive and negative symptoms scores by adding all composite scores on each subscale of the SAPS and SANS, respectively. Symptomatic improvement is indicated by remission of positive symptoms and change in negative symptoms. Remission generally refers to the loss or reduction of positive symptoms. For this study, we defined remission as a score of 2 or less on all global items of the SAPS for a period of at least 1 month prior to assessment. The global items assess symptoms of hallucinations, delusions, bizarre behaviour, and formal thought disorder. As there are no agreed-upon criteria for remission of negative symptoms, we report the improvement of negative symptoms as a percent change at 1 year, compared with baseline (that is, reductions of less than 30%, 30% to 50%, or more than 50%). We used these criteria for outcome in our previous study (10) .
Results
Of 109 patients who met criteria for a first episode of nonaffective psychosis and were admitted to the PEPP during a 30-month period, 82 had an EEG at baseline. The baseline and 1-year data on SAPS ratings were available to determine the psychosis remission rates for 61 patients. The baseline and 1-year data on SANS were available for a total of 54 patients. This reduced sample size (n = 61 and n = 54, respectively) reflects the clinical reality: patients were either uncooperative or unwilling to have an EEG or comply with rating scales assessments within the time frame, or they were lost to followup. To ascertain the comparability of the 61 and 54 patients for whom complete SAPS and SANS data, respectively, were available at 1 year with those patients (48 and 55, respectively) remaining from the total originally admitted to the program during this period (n = 109), we carried out a contrast on baseline measurements between these groups. There were no significant differences in sex, age, age at onset of psychosis, level of education, or marital status, or in the baseline SAPS and SANS scores. Most patients in the subgroup of 61 patients were men (75.9%) and single (72.2%), with a mean age of 24.8 (SD 8.9) years and a mean age at onset of psychosis of 23.3 (SD 9.4 years). Although every effort was made to include subjects with a nonaffective psychosis at baseline, the diagnostic breakup at 1-year follow-up was as follows: schizophrenia 53 (87%), bipolar disorder 3 (4.9%), psychosis not otherwise specified 2 (3.3%), substance-induced psychosis 2 (3.3%), and delusional disorder 1 (1.6%). With regard to the use of medications, 27 (44.3%) patients were not taking any neuroleptics at baseline. Patients taking neuroleptics (n = 34) had a lifetime exposure of less than 1 month at the time of the EEG, with the distribution as follows: atypicals 23 (37.7%) and typicals 6 (9.8%), with equivocal information on 5 (8.2%). The prevalence of EEG abnormalities did not differ between the drug-naVve patients and those treated with neuroleptics for less than 1 month.
Of the 82 patients who had an EEG at baseline, 30 (36.6%) had a normal recording, 36 (43.9%) had an essentially normal recording, and 16 (19.5%) showed "dysrhythmia." Of the 61 patients for whom baseline and 1-year SAP scores were available, 21 (34.4%) had a normal baseline EEG , 28 (45.9%) had an essentially normal EEG, and 12 (19.7%) showed "dysrhythmia." Of the 54 patients for whom baseline and 1-year scores on SANS were available, 18 (33.3%) had a normal baseline EEG, 28 (51.8%) had an essentially normal EEG, and 8 (14.8%). showed "dysrhythmia." There was no statistically significant difference in baseline SAPS and SANS scores between subjects in the 3 EEG categories. Further, there was no significant difference in baseline studies between those who were and those who were not available for follow-up using SAPS and SANS at 1 year.
Of the 21/61 (34.4%) patients with a normal EEG for whom the data for EEG and remission rate were available, 19 (90.5%) had a remission of their psychosis at the end of 1 year, compared with 18/28 (64.3%) of those with an essentially normal EEG and only 7/12 (58.3%) of those with dysrhythmia on EEG (see Table 1 ). These findings are statistically significant (P 2 = 5.51, df = 2, P = 0.045). Of the 54 patients for whom data for EEG and negative symptoms were available at baseline and at the end of 1 year, 11/18 (61.1%) patients with normal EEG at baseline showed more than a 50% reduction of negative symptoms, compared with 10/28 (35.7%) who had an essentially normal EEG. None of the 8 patients with dysrhythmia showed more than a 50% reduction in negative symptoms (see Table 1 ). These findings were highly significant (P 2 = 13.7, df = 4, P = 0.004).
Discussion
Predicting symptomatic response to treatment in patients with schizophrenia has important clinical and research implications. Studies using samples of patients with first-episode psychosis from a well-defined catchment area and with limited exposure to previous neuroleptic treatment are rare. The current clinical setting of the PEPP and the larger research study on early identification, treatment, and outcome provided an excellent opportunity to examine all first-episode psychosis patients. In this study, patients had a baseline EEG. The rating-scale assessments were carried out at baseline and repeated after 1 year. We found that significantly more patients with normal EEG showed remission of positive symptoms and a greater than 50% reduction in negative symptoms at 1 year, compared with those with an abnormal EEG. If the presence of EEG abnormality in first-episode psychosis at baseline predicts a lack of improvement in both positive and negative symptoms, this has significant clinical implications, because EEG is a relatively simple and inexpensive investigative tool. The only EEG study of first-episode, drug-naïve, acute psychosis patients had relatively small numbers (n = 13) (5). However, it did have a control group of healthy volunteers. In it, the resting EEG (19 leads) was subjected to spectral analysis. The symptom ratings were divided into 2 groups: early responders, who showed reduction in scores of more than 30% after 7 days of treatment; and late responders, who showed this improvement after 28 days of treatment. This study showed that the early-response group did not show significant differences, compared with control subjects, whereas the late-response group had higher values in the alpha 2 and beta 2 bands. Our study did not use computerized spectral analysis of EEG. Further, the duration of follow-up in our study is 1 year, compared with the above-mentioned study, where it is less than 1 month.
Our results are particularly interesting in view of some of the recent studies suggesting that schizophrenia patients with EEG abnormalities respond well to clozapine (11) (12) (13) . Perhaps treatment refractoriness and EEG abnormalities coexist in this group of patients and the presence of EEG abnormalities may be an epiphenomenon. It is also possible that EEG abnormalities, subtle as they are, may reflect additional support for the hypothesis of an underlying biological basis and (or) contribute to some other factors that determine poor outcome. This is relevant, because consensus that the structure of the brain is abnormal in major psychotic disorders is increasing. However, whether these abnormalities predate illness onset and are relatively fixed over its course, or whether they are progressive, remains controversial (14) . A recent longitudinal magnetic resonance imaging study shows that some of the grey matter abnormalities associated with psychotic disorders predate the onset of frank symptoms, whereas others appear in association with their first expression (15) .
This is an uncontrolled, prospective cohort study, and thus, no strong inferences can be made. However, it is the first report of the relation of abnormal EEG to poorer symptomatic (both positive and negative) improvement at 1-year follow-up. This incidental and preliminary finding has been observed in a group of first-episode psychosis patients, most of whom met criteria for a schizophrenia spectrum psychosis at 1 year and had either no exposure (44.3%) or less than 1 month's exposure (55.7%) to neuroleptics at baseline. Given the nature of the service of early identification and treatment, it is not possible or ethical to withhold treatment until an EEG is carried out, especially since EEG has been of low priority and considered of little value in psychiatric patients. Although neuroleptics are known to affect EEG, it is interesting that these findings are significant in the group of patients with relatively poorer symptomatic outcome at 1 year. We propose to examine how robust these findings are by studying a larger cohort over a longer follow-up period. It would also be of interest to see how these findings relate to other clinical variables influencing outcome in first-episode psychosis. 
Conclusion :
Les résultats ci-dessus indiquent qu'un EEG anormal chez les patients à leur premier épisode psychotique est associé à un mauvais pronostic.
